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TenwHWx m WfnaL cxaaxtmc Uaxuo iiaoOpe- 
tcmwx aa/werc* noiyuienwe *44**twihocth 



pCMOMTft OCCAAMO* XOAOMHM M CHCT yHIII^ 

hmii ycroOMMMCTM niiacropa* AeAcTawo CM*- 
hioiumx ycMUMA npM Aonptccwix. 
npeawusaeuptx 8-9 Mna. JV» two nocne 
ycranoax* ■ nacre A*frcxra nepaoro npOAO/ib- 
ho n*p*poaaMHoro fwacnjpa ycTXHax/wxa- 

Xtt iTOpoA. flpMHOM n«pKM«Tp •TOpOrO 
MMCWp* ftuOMpaiOT MiHMUMM IICpMMCTpl 

rttpeoro fuiacnip*, a ncpMMeip napeoro eu- 

OlipMfT M8NMDMM MpMMftTpS 06CAAHOA W 

aohmw. Anniiy •roporo ycTawaaimeaeMoro 
fuiacmpA BuOMpmrBoiibBMA aamhm napeoro 
Hi MiuMtNy, Ooftuuyio paOosero xoa* w 
paa/macxoA jppHMpyiomeA ronoexM. riap«A 

yCTaNOeXOA STOPOTO W»CTWP« OAM" t» «f© 

Topuot cMeuiaioT omocKTeflMtOTOpu* nepeo- 
ro h« aeJNNMfy pa&naro xo*a rHApaamne- 
ckoA AopHMpyKHueft rwoiw a KanpeeACMH*. 
npomaonoAOXNOM ManpaanaMHO pa6oM«ro 
xoa> AOpKWpy»me« roAoex* 



LlaoGperettMe oimochtcx k peMOMfy axe- 
nayaramiOHNWx, MafweTaraaMiyx m APVmx 
cxaaxcHH, tonet who k aoccmfoafMHMio rep- 

M6TMHNOC1M OOCtAHWX XOAOHH MAn^tC** 

MM MacTWpaMM. 

Umm M3o6parcHMa aeJieerca noeyuje- 
nmo *t*exT*e*ocm p«moht» o5ca«H0A xo- 
aoMHU aa cw yeeAMseHMa ycTOAsnaocm 
n/iacTwpeA a^ctihio CK*Max^« ***** 
npM AenpeccHax. npaawuiaxwinx 8-9 MOa. 
Cnoeoft ocymacranaeTca cjmwouihm 06- 



B cxaaxwHy cnycxaioT nepauA npwt- 
ho rotpupoaaHHU* nuacTwpk nepaMerpoM, 
60AMUMM napMMaTpa o6caAHt* wwiohmm, ao- 
craaaxiOT era x mccty Ae^CKra oScxahoA ao- 



homhw m ycraHaaiiMaaxn ■ jtom wecTa npwxca- 
maM owaaAiwecaoa a0Ph*py*w*a ^o- 
bxm. 3araM x Meciy ne^exra cnycxawT aropoA 
npQAOawto rotpMpoaatiKwA rwacrwpfc nepw- 
MeTpoM. MaHbuiMM isopKMaTpa ncpaofo ycra- 
NaaimaaaMoro ruiacmpa. m am*hoA, OonbineA 
AAmhu nepaoro ycT»naaAwaaeMoro nxacTUpn. 
Ha aowwiwy. Ooawuiyio paOo^ero xoa* w 
paamnataoa AOpmipyioiue* roxoaxn. OepcA 
ycraMOaxoA axoporo naaempa oawh ms aro 
TOpuoa CMauiax)T ot HOCMTaiii>HO Topua nepao- 
ro imacTwpn Ha aaAMMHHy pa6osero xoAa w 
paxAMiacKO* AopMHpy»u4©A ronoaxn • 
HanpaaaanuM, npoTMaono/ioacHOM Hanpaane- 
hmio paConero xoaj rMApaaaiwecKoA Aopn^ 
pyiouiaA rwioaxw, a aateM npoioaoAar ycta- 
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HOAxy BTOporo -aactupa ahaxaact c hsoamm Tskhm o6pA30u. * Hcp««cMCT«y n t > 

m roahum nepexpumeM nepioro narpyCca no > rw« > CTa yMACTnu wcflyioiUHC AorwwMe- 
•cert ato aahmc. 

ni-fw+6;rb-rw-i2 ±(2-5). 

Onur ewWTeiiwcTBytr, hto npn damohta 5 A/iuxy n«ptoro n/iACTupM •wCnpaioT t«k. 

xoaohh 140. 146, 168m 178 mm npw nQA?«HKM kto6u nepexpurv BfiQttx c aoctawhmm ne- 

TOHHOA MH^OPMSUMM O JpACTftMWIfctfOM HA* pAXAACTOM A ACOX M AHMJ (-? 1 .5*2,5 M>. B AAHSM- 

dmmatpa BHyrptNNtA noMpxHocm koaohhm My rapaxaacta caaayat au6mpat* * yu- 

(nOCAAAMMA MAMApMTAJIA ftApHMATpA. MAMADA- AAXHUX np«A^IX, yAAAMSM AAA HAM yMBHMUAX 

him npM cnycxA TpyO s cxMxtwy aa« ircnA- 10 ato • aaahcmmoctm or ctarahh aoctoaapho- 

PMMAHTA) OOTKMAAfcHUM A AAX ATCA MAT*" A X CTO MH+ODMAUMH O PAAMAOA M MACTA AA*€KT A. 

mm no AHtMerpy man 3 mm no nepMMerpy.To Aahha rroporo nAAcrup* roaxaa •cero aoa- 

act* flrfWfc+3, B atom CAynao ocaam yctt- acha cootaatctaoaatv e aaracom a*mha ac- 

/IMS M ACAAAKMA A UMftMHApA AOPHA HOM yCTAr ♦•KTWOA HKTM KOAOHKU M Mp«KpyMTV COOT- 
HOI Kt raactwpa haxoa*toi i paxoMAMAyeMM* 15 teTcnyioutMft ynacTox neptoco raactupa. 

npCAeAW. AOCTMTAATCA XA40KNAA fApMCTMH* CSKTAX. HTO ncpiWH nAACTWpfc yCTAHOA- 

HOCTfc. MM ■ ipeSyeMOM MOCTA M o5ocncH6Mo aaaam- 

MOA nADAKDMTMA AA+AXTA C nApCXAACTOM no 

npM MCltOAfcAOSAKMM RpOM3AQACTAAHMOA AAMMA. nDH AUQop* DA3MepOA M CXCMU yCTA- 

MH+OpMAUMH O TOAU|MHA CTAHKM TpyCu i MH- 20 MOAXM ATOporO flAACTWpA WJMOXHU CJieAyX> 

TApAAAS PAMOMTA pCXOMAHAyATCA npMHHMATfc UP* AApMAHTM. TOXNOAOfMA yCTAHOAXH MAC" 

TUP* AXAKX2AT TpM ATAriA! pACUIMpeHHA Htr 

BOAkUIMMCTAO TpyO COTAACMO MHOTONMC- HAAfcHOTO yHACTKA AAA AAUARAAMMA nnaCTUpR 

AAHHWM AAMSpAM MMMT ACACTtHTAAVHWA C OBCAAHO* KOAOMHOA fiyTAM lTAfMlAHMA AO" 

•HAUIHMA M OCOOAHHO AHyrpAHKMA AHAMATpW 25 pHMpyVMUAA TOAOAKH nOAAAAAAHMeM fMAPO- 

npMOAMAMTeflfcHO HA 1 MM OOAfcUtt HOMMHAAk- AQMXpATOM HA AAAMMMWy CrO XOAA - 1,5 M flOM 

MUX AHAHAHMft, HTO HAXQAMffCA ■ HDWAAX H A yAApXAHMM flAACTUpA OT OCAAOTO CMAItlAHMA 

C00TA6TCTBMM C AOnyCXAM* RO rOCTy, KpOMA yHOpOM yCTpOHCTAA; pACUIMpAHMA OCHOAHOrO 

Toro, pa6ota c ^Aktmhackmm HAmroM a npAAA* vhactica iiaactupa npoTArn aahmam AopMMoyo- 

JIAX +6 MM AftOAHA npMAMAAMA N HA AMAUAAAT 30 U|Aft ffOAOAKM (oCWHHO OA* AAAAAHHA) TAAAAOH 

npAAUUlAHMA AOftyCTMMUX HATpyKUL CMCTAMOA, IMACTUPW ODH ATOM pAAfpySAAATCA 

flOCAA yCTAHOlKH AApAOTO flAACTUpA OT OCAAOfO AOAAAACTAHA rOAOAKM HApAA HA* 

AHyTpAHHMA AHA MAT p d«M M OApHMATp f1#n CO- HAAUMlA pACUJMpeMHUA yHACTOft HA KOAOHHy: 

OTAA1CTAAMHO COCTAAAMT AAfipACCOAAA PACUtMDAMHOrO HAACTUpA MHO- 

duii - dsMjc -2d- (Wi * 6: 35 rmcpathum npoxoAOM ao pHHpy iouiah ronOAKM 

n Ml -*(4mjL - 2 titflmuL - 18. f»0A AiAAAHMeM 



CnMTAA, HTO CAAAAMMA O 6mi% H fl«M|, TA** 



OnACMOCTW CMeiUCHMK flAACTUpA HO KO- 
AOHHA AOAHMKAAT MA ATODOM ATAflA yCTAHOAAH 



XA °** H P** T 5" H * nj»MAAOACT^H^ AO«^ H3-AA HAAOCTATOHHOfO MUAHAAHHA HAMA/t^NO" 

l^nTnA^ 40 ro ^^pAHHoro ysACTM, nanpHMAp npn 

IL^A^™Afl^ aHAMMTAAWHOM HCCOOTAATCrmMH H ATA TO A. flOM 

HAAOCTAfOMHOM HAM OU-UATAA^HOM HATATA 
HOAAPXHOCTM dj M DAOMMATp ATOPOfO HAA* nAMAAMIUA yHACTOK HOCAA DACUIMpCHHA MO- 

CJh> 9? . ^- . A* MAT OUT* MAAOCTATONMO npHAtAT K KOAOHMA. 



dj • d mh ♦ 2 - dt* a - 6 ♦ 2 - <W« - 4: 
lb - !Um % ♦ 6»rWA - 18 - 6 - IW - 12- 



45 npM OOAtUlOM MSGUTOHHOM HATAFA TMAPOAPM* 
KDAT RpM 3AAAHHOM AAAAAMMM MOACAT BTAMyTk 



TaXMM OOpAAOM. npM AUOOpA nepAOTO N r0 AOA«y A nAACTUpV HA MC3MAMMTe -WMyO 
ATOOOfO flAACTUfXS* pAKOMAHAyATCA HpHMH- HACTk CAOCfO XOAA. 

uarv fit • fW ♦ 6 h na • rW« - 12 (npM O- 3y BtoooA rwiACTupb au noAHACTC a c ncpn- 

B AHAHAMMM f>2 MOfyT OtfTk AHACAHU KOP* 5Q MATpOM COfAACNO DAKOMAHAAUMM. AAMHA npH- 

pAXTMAM HO PAJyAbTATAM yCTAHOAKM nepAOTO HMMAATCA A COOT96TCTMAM C AAMMOA HAPAOfO 

nAACTUpA. ECAH yCMAMA MA AOpHHpy»UXAH nAACTWpA HAXK 1.5-2.0 M. flOM CnyCXA KMX- 

AOAKA npM ATO pACUIMpAHMM OXA3XATCA 3 MAW KM* XOHAH OACflOA ArA K>T HA 15*2.0 M HMMA 

TAAWHO HMACA HOpMAAfcMOTO (14-18 T> - OOMJ- TOPUA OADAOrO flAACTUpA* AAAAA * pACUiMOC- 

HAS TOCO. HTC AAftCTAMTAAkHOA SOAMIIA. 55 HMe HAHAAkHOfO yHACTXA C pAAFpyaXOM AADX* 

Hi CAAA/er AUOpATk yAAAMHAMHMM HA 2*5 MM Nftro RAACTUpA A yOOp AOPMA. AATAM 

COpAAMADMO CTAOAHM yMAHMUAHHA ACACTAM- ftpOTArMAAHMA AOpHMpy«UlAA tOAOAXM 6a$ 

TAAWHOA OCAAOa CMAU. AOIM yCMAMA OKAXATCA AAAAAHHA •* pACUIMDAHMA OCMOAHO* HACTW H 



•MUM MOPMM. HZ CAAAytT yKAHMUMTW COOT- janpOCCOAXA RAACTUpA A HACXOAWKO OpOXO- 
• ATCT Ay X>U|M M 06pA30M. 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 



1686124 
3 



the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi — Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter Pin are 
respectively 

dinl = din.str. - 28 = din. s tr. * 6; 
Pinl = rc(din.str. - 28) = Pin.str. -18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (din. s tr. and Pin.str.)> f° r * e section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

di = dini + 2 = duLstr. - 6 + 2 = din.str. - 4; 

P2 = Pinl + 6 - Piastr. -18-6 = Pin.str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 - Pin.str. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual P^tr. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > P mstr . > P 2 : 
Pi = Pin.str. + 6; P 2 = Pin.str. - 12 * (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2,0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str.> and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl = Piastr. - 12 - P^tr. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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